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Plate, plate assembly and electrochemical cell stack 

The present invention relates to a plate provided with a fluid channel 
designed as a groove, said plate being suitable for forming part of an electrochemical cell 
5 stack, said plate being provided with an inlet and/or outlet adjoining said fluid channel, 
said inlet/outlet comprising a continuous opening which extends perpendicular to the 
surface of the said plate, said channel being provided, in the vicinity of the said 
inlet/outlet, with a cover which is designed as a sealing surface. A plate of this type is 
more particularly a separator plate in a fuel cell stack. A number of channels which 

1 0 extend parallel to one another, for example in the form of a zigzag from one side of the 
separator plate to the other side of the separator plate, thus covering the maximum 
possible area, are formed in a separator plate of this type by milling or in some other 
way. Channels of this type can be used for the anode gas or cathode gas and may be of 
any conceivable shape, for example may be U-shaped or V-shaped or trapezium-shaped. 

1 5 During assembly to form an electrochemical cell, a further plate is placed 

onto a plate of this type and it is necessary to seal the various components of the cell with 
respect to one another. In particular, it is important to seal the electrochemically active 
region and the gas-inlet opening which is formed in the plates with respect to one another 
and with respect to the outside of the cell stack. This seal is produced by fitting an O-ring 

20 or the like, for which purpose it is necessary to have zones which are flat with respect to 
one another and lie around regions to be sealed. If an O-ring or the like is used, without 
further measures, and an O-ring of this type is laid over the groove or grooves, in the 
event of deformation this O-ring will be pressed into the grooves and at the location of 
the grooves it is no longer possible to ensure a complete seal and completely unimpeded 

25 flow of gases or the like. 

Therefore, it is proposed in the prior art, for example US Patent 5,108,849 to 
arrange a separate bridge part where the grooves open out into the inlet/outlet. This 
bridge part is a small metal plate which is placed in a slightly recessed part of the 
separator plate. As a result, the cross-sectional area of the grooves is not affected or is 

30 scarcely affected, and there is sufficient supporting area to function as a sealing surface 
for, by way of example, an O-ring or the like. 

The fitting of such an auxiliary part leads to a sealing problem between the 
auxiliary part and the separator plate. Moreover, high demands are imposed on such 
small plates or bridge parts, since they have to be thin. Consequently, they will generally 

35 be made from metallic material, which may cause corrosion problems. Moreover, this 
has the drawback, when producing separator plates on a large scale, that small plates or 
bridge parts of this type have to be positioned separately. 
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WO 96/34421 in the name of Stichting Energieonderzoek Centrum 
Nederland, discloses a layered structure which delimits fluid channels. A number of 
plates with continuous holes with different patterns are laid on top of one another in 
order in this way to delimit channels. However, at least three plates are required in order 
5 to combine an inlet/outlet for fluid and a seal. As a result, the costs of a structure built up 
in this way are considerably increased. 

The object of the present invention is to avoid this drawback. 

In a plate as described above, this object is realised in that said cover 
comprises a cover which is integral with said plate material. According to the invention, 
1 0 the bridge part is designed integrally with the relevant plate. This eliminates problems 
with corrosion while, moreover, it is not necessary for the bridge part to be accurately 
positioned, since it forms a component of the corresponding plate. It is possible for the 
grooves to extend as drilled holes through the material of the plate. However, this is 
relatively complicated, and it is preferable for the bridge part to be designed as a recess 
1 5 on the other side thereof. This means that the bridge part has a limited thickness which 
corresponds, for example, to -half the thickness of the plate material. In this case, the 
recess may be provided with thickened portions which function as support points, so that 
the forces exerted by the seal do not cause the bridge part to bend or break. 

In this way, firstly sufficient strength is imparted for it to function as a 
20 sealing surface, and secondly it is ensured that there is sufficient clear cross-sectional 
area to allow unimpeded flow of the corresponding fluid. 

Production can be simplified further if there is a further opening, which 
extends all the way through the relevant plate, between the bridge part and the end of the 
groove or grooves. 

25 The plate described above can particularly efficiently be produced on a large 

scale using, for example, injection-moulding of electrically conductive plastics material. 
This applies in particular if the plate is used for a fuel cell which operates at a relati vely 
low temperature. Naturally, a suitable plastic has to be selected for the injection- 
moulding of plates of this type. 

30 The plates can be joined to one another by welding, but it is also possible to 

use types of adhesive for this purpose and more particularly to use types of adhesive 
which conduct heat and current. 

The invention also relates to an assembly comprising two plates as described 
above, these plates being attached to one another with the grooves facing away from one 

35 another. Cooling channels may be incorporated in the space between the plates. 

It will be understood that an assembly of this type can particularly effectively 
be combined with a membrane electrode assembly (MEA). In this way, the number of 
components of an electrochemical cell stack is considerably restricted. 
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The invention will be explained in more detail below with reference to an 
exemplary embodiment which is illustrated in the drawing, in which: 

Fig. 1 shows a plan view of a first plate according to the invention; 
Fig. 2 shows a view from below of a second plate according to the invention; 
5 Fig. 3 shows a perspective view of detail III from Fig. 2; and 

Fig. 4 shows a perspective, partially cut-away view of a plate assembly 
according to the invention. 

In Fig. 1, a first separator plate according to the invention is denoted overall 
by 1. It may be a plate which consists of a mixture of plastic and graphite and is 
10 produced, for example, by injection-moulding. There are openings at the edge of this 
separator plate. 4 denotes an inlet opening for anode gas, while 5 denotes the outlet 
opening for this gas. Openings 6-9 are also present, but are not shown as being connected 
in further detail. A number of grooves or channels 13 extend between openings 4 and 5. 
These grooves or channels are of U-shaped design and are open at the top in the plane of 
1 5 the drawing shown in Fig. 1.11 denotes a continuous auxiliary opening. 1 0 denotes a 
bridge part which comprises thinned material, as can be seen from Fig. 3. It can be seen 
from this figure that this bridge part 10 extends only over approximately half the 
thickness of the plate 1 . The remaining part creates a recess 14. As a result, gas 
emanating from the grooves 3 can flow without obstacle to or from opening 5. 
20 Fig. 2 shows a further separator plate 2, which is provided with the same 

openings 4-9. This plate is viewed from the rear side, which means that the U-shaped 
grooves or channels 12 arranged therein are shown by dashed lines, since they are open 
towards the underside of the plane of the drawing. Opening 8 is an inlet channel for 
cathode gas, while opening 9 is an outlet channel. In this plate too, there is a bridge part 
25 10 and an auxiliary opening 1 1 . Recess 14 faces towards the top side. 

A separator plate assembly is shown in Fig. 4. In this assembly, the plates 1 
and 2 illustrated in Fig. 1 and 2 are arranged against one another, and more particularly 
are attached to one another by welding, in such a manner that the grooves or channels 3, 
12 always lie on the outer side. The active part of the cell, i.e. the electrode assembly, 
30 can be arranged on the grooves 3 or 12, with the result that anode or cathode gas can be 
brought into active communication with the electrode in question. 

It can be seen from Fig. 4 that openings 6 and 7 are connected to a further 
channel, namely a cooling channel 13, which extends between the plates. The plates 
shown in this figure can be produced in a simple way by injection-moulding, for 
35 example. Assembly can then take place. It is not necessary to add further components 
during assembly. After assembly, combination with further membrane electrode 
assemblies is possible. The seal between the openings 4-8 and membrane electrode 
assemblies of this nature is not shown but may comprise any seal which is known in the 
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prior art. The bridge parts ensure that the sealing surface is sufficiently stable, in order to 
prevent gases from escaping from the separator plate assemblies. 

It will be understood that the above inventive idea can be applied to all kinds 
of plate structures in the prior art in which hitherto separate bridge parts have been used. 
Integration allows the production of connections of grooves or channels to inlet/outlet 
openings to be considerable simplified. Naturally, various grooves may be present. 

Variants which lie within the scope of the appended claims will be 
immediately obvious to the person skilled in the art on reading the above description. 
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Claims 

1. Plate (1, 2) provided with a fluid channel designed as a groove (3), said plate 
being suitable for forming part of an electrochemical cell stack, said plate being provided 

5 with an inlet (4, 8) and/or outlet (5, 9) adjoining said fluid channel, said inlet/outlet 

comprising a continuous opening which extends perpendicular to the surface of the said 
plate, said channel being provided, in the vicinity of the said opening, with a cover which 
is designed as a sealing surface, characterized in that said cover comprises a cover (1 0) 
which is integral with said plate material and delimits a recess (14) in the said plate 
10 material. 

2. Plate according to Claim 1, wherein the said opening comprises at least two 
parts, a first part extending through the plane of the plate and a second part which 
comprises said recess (14) with cover (10), the part of the plate which lies opposite the 
said cover being provided with grooves (3, 12) opening out into the said recess. 

15 3^ plate according to Claim 2, wherein said opening comprises a third part, 

adjacent to said recess and remote from said part, said third part comprising an opening 
extending through said plate and into which said groove opens. 
4. Plate according to one of the preceding claims, comprising an injection- 

moulded part. 

20 5. Assembly (21) comprising two plates (1,2) according to one of the 

preceding claims which bear against one another, said grooves (3, 12) being arranged on 
the sides of the plates which face away from one another. 

6. Assembly according to Claim 5, wherein channels (13) for a further medium 

are arranged between the plates. 
25 7. Assembly according to Claim 5 or 6, wherein the said plates are joined by 

welding. 

8. Assembly according to one of Claims 5-7, wherein the said plates are joined 
by adhesive bonding. 

9, Electrochemical cell stack, comprising membrane electrode assemblies and 
30 plate assemblies according to one of Claims 5-8. 
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